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Abstract of WO 0106484 (A1) 
A display including a current drive circuit capable of 
supplying a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations of active 
elements in the pixel, thereby providing a high- 
definition image. Each pixel is composed of a 
receiving transistor (TFT3) for receiving a signal 
current (Iw) from a data line (data) when a scanning 
line (scanA) is selected, a converting transistor 
(TFT1) for converting the current level of the 
received signal current (Iw) to a voltage level and 
holding the voltage level, and a driving transistor 
(TFT3) for allowing a drive current having a current 
level corresponding to the held voltage level to flow 
through light-emitting element (OLED). The 
converting thin film transistor (TFT1) generates the 
converted voltage level at its gate by allowing the 
signal current (Iw) through its channel, and a 
capacitor (C) holds the voltage level at the gate of 
the transistor (TFT1). The transistor (TFT2) allows 
the drive current having a current level 
corresponding to the voltage level held by the 
capacitor (C) to flow through the light-emitting 
element (OLED). 
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Vdd current drive circuit capable of supplying 

a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
OJLED providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
~JT£2, current level of the received signal current 

(Iw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin film 
transistor (TFT1) generates the converted 
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voltage level at its gate by allowing the signal current (Iw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFT1). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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mi 8 a, ^mmiz^^mmm^omommmm^tm^mr^^o 

mi 9 a, mi 8<Dmmmi&®mm\£7FtMffim-c$>6o 

m2 0it, mi $®mmz&iiZ7kmm&&?mm®mtt£ftvm&%mw? 

m2 lit, mi 9 ®nMB&®mMM£&"tw&M'v&Zo 
m2 2it, mi 9 (Dmmmm<Dm&M&7Firm®m-c&%a 
02 3(^ M2 2<Dm$&tffe%\£\m®mm%h7>iJx?%ffift%mmmi± 
&7£-?m~e&z>o 

m2Mt, mi Q(DmmBm®mMM*7j<T®ffimT&%o 

i2 5«, m2 3(D®ffi&tfft*®®(DT-?mm&&^m'r:&%o 
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i2 6ii *mwizfrfrzmmmm®m®nmMi&%^ir®®M-v&%o 

®m-?%m.Mmhy>yx?TFT2®®, m l ©£»s c a n A©$iJ'#{Ci: 
oTHftMirx-^f&d a t a t < tiiiBhT Sflfc&ffl b^y^X^ 

TFT 3. i2 04$ls can BOMKJ; oT^ii&fflP^KTFT l © 
y- h - Vl'>(>&m&-?Zm yfffih5>^TFT4, TFT l ©Y- 

LED^^S. 05T?TFT3tiPMOS, -€-©f&© h y >^X^(iNM0 S 

L E D©T 7 — F (fifrg) i±iE©«mi4Vd dtcg^nTV^o 

*3B«?B(w^5^«ifli % canAMs canB^i 

mt, #j£d£i&s canA, s c anBW^f-^d a t a<2>£gascKi* 

ftTi>& »B^©«^^fj-rig3tt-6a^»s©^^o L E 

. ^^»s c anAM^Ilfc^lf-^Sd a t a^«Slw 
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Mi*, y-K v-x, Ki/-r>s^ + ^;u^nx.^»ffl«h^>i?x 

^TFTlt> f0y-M:gitfc§iCt^tl^o Mrflh7> 

^^bTg^n-trnffit^i^fifay- hKH£$-t*\ Mcraiay- H 

i©y-M;:£i?Li56£o x. x>r-;fffliih7v-?x^TFT4^ mmis 
*fr&%a.c\z&&irzmzimi£ti, mmmmm h7>i?x^TFTi©y- 

h&tfClftKg^b^MC^TFT 1 © FU>f >^b«$£-f 0 

tSlitJI^f LT^ft^O LED «<r o »ffl*t§l h 5 > S> 

X^TFTl ©y- h WMF7>yx^TFT20f- h t^fi&Kjg 

s^i^u t^itw^ t ft zm^ btz a mrnmm h7>-7x^TFT2it 
st w«t ^^tfflti h 7 > ^ t f t i ©£#«j&£ftT&tK £ 
iMih7>yx^TFT i tmmomn.mzGi-Zo mmwnmhyyyz 

*TFT2lifiWffl«T?l&fEU *©y-McHIlliI$nfcWBEl/^tM*EEt 
OUKJCE b/cigKim^^^Tt^O LED frgfn-fo 

&#B#Ctign©jt28ls canA, % 2 0j£2El& s c anB^iMttS 

1 7 
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□ msomr*^ £1 1 ©?6»s c anA^fiKiK S£2©7£Sf£s c a n B 
CS*»«ncti:i:^ TFT 1 jrSKfllfU-JCUfcMMI wftmnz 

o *a*cs«i?ffi««iwj&i;T«i»snsnriE*«*-T?**o c©t£> tf 
t i oy- b • Ku>r >iaittTFT 4 laoti^cs^^nxi^ot (5 
) s&wfcfcu tft i niasifi*-c»^-r«o fi^x. *©y- h • v-^k 

Klti (3) ^mbti^^BEVg s*<^r<5o * 1 ©ItS^s c a nA 
, ^20tIlscanB^MItt6oSL(li, *"r*2 0j£»s 
c anB*fiI/^tUTTFT4So f f Vttoft Za MoTVgs^ 
MCi:J;oTffift$n5„ ^IC^ 1 ©Tt^lis c a nA^b^tUo f 
fWtt§Ct[:J:«3, S^Mfc-r-^d a t a fctf^ttKSgBrSnS 
©T\ ^Oilif-j'ida t a£frOTSl]©®^©*£&#£ff-5Ci#n? 

2©^SE^s c a n B«^t4^^T1ifitfe5^*5^ *®Wt 
tiffiROU'OU (M&tfefe©W3f©«£&#x-:*0 t^ntl^o T F T 2 (i 

tfti h?- h&tfv-xw&mmi&ztirtsi), ^o*tc/jN$ttH*«aj»c 

2ibtM^tl^©t\ TFT2*<«lftfi«-Cft^b-rv^*l«. TFT 2 

^nsm^Eii (4) s-e#x.<in. c w^-^^ ^t^o led cins 
EDv<Dm.mwT%mm\sT*>tets (5) ^^-r-sj;-?. +#ttiEmft£v 

d d £^*.fttfS^ 0 

±E©B»i;:J;fttf, 3B**?OLED»r«n***I d r.v» (6)5$ 

I d r v = (W2/L2) / (Wl/Ll) ■ Iw 
"t?JM.£*U TFT©#ttli£ogc:J:5-3\ jES&K I wfrifcflbfcffitttSo 
Jfc«3£ISrC&* (W2/L2) / (Wl/L 1) Co^TIi, fgj!£©¥if £#0. 

1 8 
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\,*Zbifit>&* Z(DXotim^\U MxJi (W2/L 2) / (Wl/L 1) = 1 
/I 0 0 fcfcSJlSKim-ffttf, (6) 5i>t> Iwibtlil nkttZ*), S 

JhEfflTli. TFT2 3&<l&jBlfH«T?ftf^-r5t^Ufc^ Kratfc»lwU- 

-T**Tftff^*»^tt, Mf^OLEDCin^I dr vlifB (8 
) 3 

I drv = /i2 ■ C o x 2 - W2/L 2 * { ( 2 [W-L1///1 • C o x 1 

■Wl) 1/2 Vd s 2 -Vd s 2 2 /2} 
*e^&tl5o ±5Ctrt?^T. Vds 2tt563fc^OLEDcDSaB-SBE#'&t 
ISftijf^OLED£i5f&ft£S8S I d r vi:J:oT^§o Vdd©lttiM 
^OLED©#m^4^^nniiI d r v©*©08»fcl>-5 d -©*§ 
£\ Iwtldr v©W$l±. (6) S,OJ;9 4~TO^™»^fi^^^l>^ 
, Iw^££ftfttf. (8) 5**»fc-T I d r vhK OLED^n^ili 
Mizt£% 0 (8) sSKIiV t h^^tl^l^ Vth©f£bo£ ( 

K®fl©«lfi©©l;f£o£-«f>§![i£a * h4ScDtf£o£) Ci^t Iwtldrv 
©Hl^^ixsctlift^ct^^-So -fttfc>£. V t hfctf&ogtcJ: 
&?\ Br/g© I w%m%&t?Z. tCiot, EffHO I d r v^#5:tm§ 
o :©J;^:, TFT2*^7fi*ti^*mii, &foM$©*£K.fcfc 
TFT2© KL"f > • V-J*H*EE2&W3 < T«trfci&. &mfttt<W*f 

mx$>z Q 

o j e®wift*M.T{zmw?6a mmx?-h'*jux cvsp) ^2/7 
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ii^y? (vcka, vckb) tc^ffi ur-en^n* 1 ©t£ 

SEl&s canAl— scanAN. l£2©^Si£s canBl~scanBN^ 

iiicsit m&onm/mmm&m&frzftt). n^n^m-tw£^m^x 

t^o fcfcU VCKAIi, VCKBi:MU ilSiM 2 4 Ki: 
I^tin^o cntc^tK H6Ki3Fl/fcJ:'5K:. I£2©7£»s can B#MI 
1 0^2^ s c anAi:fti^T*SjRt«5, 

, TFT2 a tTFT2b0 2o©h7y^^^*it?!I(rgjKbfcy^y-h 
fllSRfcU *fc05K*>'tt*TFT4^ TFT4 a tTFT4 b © 2 -o© h y 

y ttumzmmLfcy? )i>f- wi;bH0^§„ tft2 a tT 

FT 2 b^TFT4 a tTFT4 b li^ft^'fty- h£*&g&K<*n"t^SCD 
FT7?li, M & ^©^CRS^IC J; 7 Bf© U - ? *«3&<*# < ft 5 

OV-i?\tmZ-'otlZ>fr*>T'&Z 0 S8®TFT2a tTFT2b0J:a« 

^<Dmu^ji0^ a m^<^6ti^ y; y h££-f£ 0 £/ctft4 atTF 
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ra^ftusu i^^tzit2-Diii±ommvyy^x^ (tft) (±»isot 

w«5f7>^^TFTl B%fi\ ^«-?OLED(cgfEn^.m^ I. d r 

v«j®i-f t *„ m&om 5 izTPbtcmmm-eit, tfti t 

TFT2©ff (V t h^fti:) ^B>i;Wfri:M^otl^fl 

(6) s^At^-r, iwtidr vij<fcmim&mLte^*smm*&z>f)\ 
®9®mm®&v\*z<D&5ts;T$mtfWMmz&.vft\,^ 0 m 9 comMmmt, t 

FT 1 ©flk 1 ®^»s c a nACDfflm^X^XmmmffikT-Zmd a t 
a t^Silfeb<{i«-r^ h^>^X^TFT3. ^2©^^s canB® 
«»fc«fcoT«fc&*JHIH+t::TFT 1 ©7- h • Ku>f h7 >*J 

X*TFT4. TFTlcDY-b • 7-^|ffl*E*»*ii*»Tlftt)«l*-r*fc 

iCJi. *©-^©S^TFT 1 ©y- Mr&ttSft. flfe^Ofig^- iiGND ( 

jk^oledcdtv-k cn«) ti, jfeaEttWciBK ^ n^ry-K* A Ji» 

8SntV>5, TFT3tiPMOS, ^CDfliscD b 7 V *JX9 iiNMO S -ClSfifc t 
»h7>J?x^TFTl^«tt{:*fflUi^, HPS. ft^-^ 
hCWJDbfcttfflW + *^*abK»*iit*3fift*^OLEDir«-ro e 
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*f^M*W-r 5-jS^a©5B**^ 0 LED ©^«1EEE£T 7 - K»A(C J: t) 

ii^Bt('li^ 1 Oj£3£iKs c a n A. ^2©^S^s c a nB^WIttS 
o M 1 OCD0tJ-e(i. ^KDtlis c anA^fil/^> 2 ©£$$ s can 
B*SU^fcbt^S, d Ctf-^id a t aClif I wOlilCS* 

OLE DOT y — KIAI«t?OLED^o f f ^lt4*5 J: 5 KffiL"*^ 
(«iliGNDttv^gttt) tUfc( D enters TFTli:f^III 
wfrmnZo Z(Db%, TFTlcoy-b • Kl/-OIBI±TFT4KJ:oT«* 
Wi:S^§nt^5©t (5) 5t#J£:£U TFT Uif&ftlM&TWrf 6 0 ft 
ot, -eo^-h ■ 7-^Bi:li (3) 5t-C4^6n*«EVgs^-fSo & 
C*103fe»s c anA, g 2 ©j£2Ejj& s canBM»,tt5o i¥b 
<t±. £-fm2(D7£&ms c anB*fiI/^tUTFT4*o f f Mtt 
So ifti:J:-,tTFT 1 tbfcVg sA<*iCi:ftft$n5. 1 ©7£3E 

ils c a n A^Il/^l' t LTTF T3^o f f \kMttZ>^t\z£<o^ MMM 
Htf-^id a t a t^SM^!i«^ti5©T\ ^©^(i-r-^Hd a t a 
^LTSi]©®^©^^**?? - fc3&<T**o ISSCS^ 
tt iwtLTWaf-^i, 8 2©7&lEtfls canB^MWS^ 

fc^ntl^o tl^T. TV- K»A*«l/^Ut-r5o TFTlOVg 
s \mmClZ&^T&&£tlT^6(DTI\ TFTl#l^£#*CttfEUT^ftM! 

„ TFTi*an***ii (3) stoiwu-su cn*<ap^. mi^ol 

EDCitiSIMill drvt/^o oiOf^lliSlw^WOLED 

2 2 
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©K»*ffiIdrvfc-Brr*o TFTl*ft»lHrc»ffS*4i:li, SSftfi! 
^OLED-C©EBE|BIT*#atbTt>i« (5) sCjWfcStr S «k 5 . -HKJjESIfc 

5I$Idrvli, TFT©Wt>oti:J:bf, £»«:: I wC-M^o 

12 1 lfi. 0 9C^LfcS»0Wjl;^^„ 01 1 Tt±. 12 9 ©<£•?# 
T;- KKU±tt<, SgftffrFOLEDCTy- Kli-5£©IESftV d dirfl^ 
TFT 1 ©KU-r><t^^OLED©^7 7- F (its) to 
mzP?*%Jl h? >i?X^TFT 5Mf ASftT^So TFT 5 ©Y- Hi, 
j£MJtMfc-cEK 3 ft & d r v ^SUW £ ft £ 0 T F T 5 * Jf Af 5 g W li 
. T-Zm^ih&Wimmmd r v^ilK^tbTTFT5^o f fttltl 

iiW7lfct> drv£ffil/*;l/£l/CTFT5£onttfflfcU 
?OLEDt:IiI^I drv*Jtt, c:ft£l*KDttfNiH 9 ©0& 

So 

*«li38**-?0 LED i«(rg^£ftfcT F T 5 T F T 5 \zJ*jL 

o W»flH»tt. can fc¥fTfc:Sttfce»llld r v^iMTMM 

±©#Ifi:t^5TFT5oy-M:4x.t»ti§o ^M?OL 
EDtTFT 1 t©ratcTFT 5 ASftTfcO, TFT 5 ©Y- hmi£©ftj 
Wcj^T, iffiO LED i:iSn51Mt >/t 7 1 S c t i $ D * 
flUlinii. 45-H*J&<IB*-rs©tt3B**!IIOTCJ:oTTFT5^>b"CV^ 

i/ri>3 mm mm&nv St**-^-* »««a r/Tttts, ig^nF©i^ra 

¥^K{i^©xjL--r^ KifcmLxmk'?%a <£oT. TFT 5 £«bT;T 
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Lxmitm? o l e d zttmyttkm^m < * ? m mwsw^mmm^m l 
^-e^^o fa-f^i/i od-r^t, ofgcurk 

ai 2li, 0 9H^L/cB^liI?§©Sij0^BM-CS§o li 1 2T*li, TFT1 
CDFl/^>i:^7fe*^OLED©^V-Ft(DFa(:TFT6^JfA$n, TFT 
6©y-h- KW >F^(c(iTFT 7^g^£ft, h \*B 2 ©£» s 

c anBia^TW^tltl^o TFT7©V-XtGND«ttt©IB«=tt» 

2 4 



to*. \Z G N D t£ ^ mm tltOLEDi:lWn^^J:^:b tcWR-C 
8S\ ©7t»s c an A, ?£2©7£»s c anB«ttitt^h ff-fS 
Slw^TFT lSt>'TFT6«n5<, MTFT* >f- h ■ V-Xlffl^n 
F T 4 SJ/T F T 7 I: J: o t jS» $ nt ^5 ©"C, fi?tlS«t'Sftt 5, 
»P»l©jta£«s canA, ^2©^»s c anB^WItt^ - 
nci^tifcCTFT lR^TFTe^UfcVgsj^MCRtfttlfraEJIC 2 

(ci:o-c-en^n^^n5o 1 otsss c a nA£o f fwtts 

£biz£i), @i3fls!»fc7=-:5r»d a t a fc#««WK*Br&ftS0"T\ 
iif-^ida t a^bTSU£D®^0##ii^ff9C:t^T'#^o 
7;-KHA^ill/^l/ttSa TFTlOVg s 'liSSCtCkot^^nT 
V^cd-C, TFTlA<l&2ftfi«-e»^l/'CV>n«. TFT 1 «ti3H^fi (3 
) I wd-gcU -nWj:t)^5B**-?OLEDtrffin5*SfE Idrvfc 
ft So fir«*Iw^363fc*^OLED©B»«aEIdrvfc-iWS 

ciz:-e> TFT6©ftH!i:o^tRiflt5. M 9 ©HfclQlKfcfc^TW:, ftji£ 
UfcJ:$^ t^«lft I wt»*J|ff OL ED©IW*li*CTFT 1 (Cj;o 
Tft£S©T\ (3)^ (4)^0Iw=IdrvT?*-9fco fc«U Cft 
ttTFTl*aSEnS*«EI dsK ft»fi«i:*5^t (1) SC'C^jI <=>tl£il£ 
„ I d sT^Kl^f > • V-XIBEBEVd s Uttfcbft^i 

3 0 Lfr£K^§|©^yi?X Vgs^-motk Vds^ 

^llds^§(^5im§ 0 c:ni*> Vds^</j;5c:ii:J:ot 
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Ids = /i-Cox -W/L/2 (Vgs-Vth) 2 * (1 + A- Vds) 
»■ (9) 

Idsl±VdsWt5;tC45o AliiEOje»-e** 
o C<D*£\ 0 9 (OiaftTtt, fc«»l#fc"CV.d sifiR—'&Ztftltt 

s Iwtld r v tli-SUtt^o 

CtlCSfU 0 1 2®®&<DmftZ%X.Zo Ml 2 0TFT6OiftCttit 

MI*©Kl/^>*tt©:£#R^#^ TFT 6 OVds CM 
(9) ^(r^T{id6nti> tiWtlllir-CVgsii^moTk I 
d s l±e»NfO*3&*lttJn-r5o m^X.nii ]wJ:^)Idr < ftoTS 

I d r viiTFT 1 «ti3©T\ tOi-pTFT 
1T©SE»T^#<4^ ^0KK«(TFT607-») #± 
#hT£ 0 CO»*TFT60Vgstt^<4!), ;niildrv^<t5 
^faKfrffi-f So ^mtLT, TFT1©KI/-Y>E& (TFT 6©V-XH4 
) fcbt* TFT 1 irfcg-f tttf. *^i&»NFtS»NP 

I d s#*:£ < ttSEt> t*<^5a Iwtldrvt^ 

FT 1 , TFT 6^t:Vd s (r^tTS I d s ©$#f££/h£ <iT3©^&^©*e 

Tl, TFT6*(:y-h - Kl/>f >Kj&<iSJ&£ftT^5©T, #£££tlSf? 

£*l(f. HWOLEDCitlSSHldr vIt TFT©#f*«&o*|cJ: 
H9©^MSMJ:t)jE*CIw«c-SSrr5o £(±©<J: -5 t=^J©K»SBIi. 
tilll h7>^TFTl^ TSBJfcSf^O LED «ft£MjSSfE© 
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ftffiU'<.)l&£mtt.-?Ztzl6iz > mmBIBmhy y9x? TFT 1 ©7-X&S 
$CLfc Kl/^ >Olfe^Mt§i«^t It, TFT 6, TFT 7 

. hi k hi 2<Dm&tmB, m-%m,ffi i w&mti& h ? y y x9 t f t i g 

^OLED^TFT 1 ©V-XfflK&ttStlT^SC fc##«T*So BP£. £ 
®»i&©M)M. y-K KU^>&tfy-*£^£fcg]gS^>i?X*T 
FT 1 y- h(cWfliaF*l/£*BEU^H(EU-CKU>r>tV-XO|ll* 

SSffiS&SSfE^lg^^OLEDtca-ro MifHPOLEDte, TJ-FR&i] 

. H9(c^U^a»H»OCttAItt, y-K FH>W7-^m/;SI 

*M©H^EIKtt. TFT 1 ©fife. % l ©*£« s c a n A ©Mir J: oTM 
fcjUttfc^-irad a t a fc£g&Kt>U< \±mmt%> h7>^^TFT3, $ 
2©jtdfifgs can B ©»[;: J: o T#£ &&Mffl*PKT F T 1 ©y- h ■ Kb 
^>Mt§b7>-^3'TFT4 > TFTl©y-MM, #£&«7 
afe&Jf-f 3fca6©g*C, TFT 1 © KI/-T >tWB*ttVd d irOHfcifA 
$n^Pf- + ^;l/h5>^^^TFT5, &tf&#5frPOLEDfr&j£So 01 

TFTlOVgs^MbttCSmo Hk TFT5 0y-Mi8I8dr 
vtSUIOSnSo TFT5£j*Af5BWMk 7 s -^»#a*«FK8»iRd r v 
*I^^tLTTFT5^o f f ttffltU ffft*Iw*t^tTFT 1 \Z 
it-m^o S^ii«7L/;t> drv*ftWtLTTFT5*o 

2 7 



WO 01/06484 



PCT/JPOO/04763 



nttJUt U IWOLEDCIMI d r v«f 0 Z®&?\>U WMfti 

mi 4i±, ii 3iZ7pLtzmmmm<!>mwm~e&&o mi stai 4 

MC©-#©^K 13 1 3-eiiGND, 0 1 4-CtiTFT 1 ©y-xngss 

&nT^£&awj:£fr\ ^rn©«^t>. ^^wtigMt-eTFTi© 

-f >M V - X £WT 5SKh7>WTFT2 *^*T?*J 0 . 
SIBh-5>yx^TFT2oy- h t7-X^©BBE^JS±lf LX¥- h icEPtFU 
SnS«EU^^«rT^riaS-r5^Sffi®E*«^-C^5o TFT2©7 
-X^TFT 1 ©7 - <k & trTfrfciS^MffiE l=»tt-f £ C fe. JR I/'* 

Rb7>WTFT2©y-ht*2 ©7&» s c a n B K&gfc Ufc&j&ng* 

CW^III^T^atRt'rSIKK, MC20frffltTFT2ffly- hfttft£^T 
W^ctM^o JK±©J:?«3§^g(is B**aW-T5fca6©5e» 
scanAt, ®^^Scr5fc&©^gffffg^x.§7 i -^i^d a t a fcj&<v 

MfOLEDh Ttffl&s c anAK&^TmmZtlM.'OT-PMda t 
6^&n^«ffiW**W*C»*atT«a#a (TFT1, TFT3, .C) t 

, * t ntznmmm^ vrm^m* oled \zm&-? % mmM^mm-r %> 
mm^m (tft2) t***. #H*^©»Kttfft©»^a*«4. TtMs c 
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n A^IWtfi -> fcfc 3 tu #M^©^7fe»0 LEDI« 

TFT3, C) (rJ;oT»^ii^ti«g1f|g*™pSbT»^® (TFT 
2) (C2) £3%-e*y*K «-H*©WK©JRU^*3f* 

01 7 (±01 5ICjpLfcH*®K©*J&WT?*So *WT?l±> Wfi^Wli, T 
FT 1 (CJ:o-r^^*i?tSBEl/^;P*§fiC(^»-r«^ MCMOi 
ft£f3HLT. TFT2CDY- H:WDff$n«^$«J5El/t7U*T35rllSE-r-5o 
BPS. §ic o-scli b/; v - xitiais ^atiit § ; tr\ muui 

ft 2 ©y- YmtiLtfm^Tfrztztb-e&Zo m&mmmsim&mw-&-vmv 

" l/^l/t-TSo WAVs, TFT20y-ht:W5M(y-FM 
„ *©fl&©ffr£&g) ^Cptt^h T F T 2 ©y — M&liAV g = AV s 
*C/ (C + Cp) fcttffiTU VgsA</M<ttSo H, LitoMfiiffi 

01 8it^mm^^6mmmmomommmr^^ 0 ^mommt. 20© 

— ****-f:7 (0 1 8-t'tePMOS) bLX^Zo ZLTKMTte, 018^ 

u 5ci:t,nrf6-e*5o zQtoitomm&mt. mi ^ 

01 9 (±01 8 {r^u^®miiiJ?§©^»j-e*^o 05. 08. 0 

9. 01 1-01 7^Ltzm^tmm^ ^-w^ypft*;nFT^ 

2 0 



WO 01/06484 



PCT/JP00/04763 



^.^TFT4 ©y— h£*n^nflft37tM. EP*,^ l ©t£»s canAS 
tffS2©7tMs c a n BMifelbT. ^ti-etigi]* K0J®ir6o d©J;-50!j 
* Kftlgfl-r^iifite. 1^1 8 (DM® £ ? IZT FT 3SO'TFT 4 ^ilCfr^T- 
^jarr £ t&© J; 9 WtE^^ 

an0l/W±#t5^ TFT 3©^ > t 0 -yyx(i«^(ci#^:UT^§ 
f-i'Ida t a©m&(*&3lK±lhr£^ fe^iS|-e±#t/;l.^r- 
HWJt bT. 0 1 8 © J^tc^-^d ata^PNPF7>^^BIP 

i b i p i ©s$cWP£££ir£t. h^y^x^B i p loai/? 

^ • x; y ^^(r^^Sffi©«lE (flMLtfl V) T^froT^ftl*, h?^* 
^BIPl {i(2(3!5^«i:UT»ifeU ir-^d a t a Cili I w= & I b© 

y>x#_h#-r£ tx-^^om^i^UTff^, vyyyxzB i p i#$ 
m^kas tfemmvk%:^\ mmmmitB i b^^-f s 0 u©t§TF 

F 4^o n^M-e*tlii, COM^LfcflM^TFT 1 KflEft, IE5g(:0fS© 

lot, TFT3 tTFT4£SU*©jf#!L BP *>ZMifl.% 1 ©it^fg s c 
a nA, ^2©^^s c anBCi^TWU *^ii»T^(C{±T F T 3 

i:^c-,ttft4^o f f^ttK^ifjiHK ^mwiz&zmm 

mm^^X^ TFT3tTFT4li, lu^bfc&tfij© J: o K|^-«*-f ^ 
T&6iftgtitt<. TFT 3 tT F T 4 t{i|I3~£fcl*#ltt3*ia3^ ^ 
. ^-n^n©y- h£s c anAMs canB t^o%\\* ©^»(C X-oXPl 

3 o 
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UJU »*ii**7^CiiTFT3ll5feyi:o-CTFT4A<o f f tfittJ <t-5 

gfc. TFT 3, TFT 4 £^ft^nS![©jg» s c a n A. scanBCJ; 

TFT4^onttitU UttfitllWI^^t^o dttM:, 
TFT 1 ©y- h • FK>> &t>*TFT2©y- h^g^$n£fctf\ TFT 
ZOV- MEliTFTl ©bi^fE (CtlfiT F T 2 © b£t,vfjg{C{5(JI£b^ 
) ttl*), TFT K TFT2fti:of iMt/i^btW 0 H2©s c a 
nB©«li. 02 0 (b) iT J: 9 tC, ^Xft©?gm^£ i *X.T fe&l^ 
U 02 0 CO l^tscanB' ©J: 9 Kf^WMff^T^X-T fe&V> 

C©J:^(c. $j#TM©;5^ i tCiot, 3§^M©f?j^£ 

M®e*{r^b$^^c:i:^nrtgT*)^a R. G. B©feSt^ 2 ©^3Ei^s c 

iek, MvmM*fmw&%'mc^m&, mytmmom^ (duty) zmz-t 

Ii8, 09, 01 1-01 8T:^b/c|p]^fc|^^(C. 13 1 9 ©El 
K*e«i. teffl»ib7>^^TFT3 tMIIb7>^X^TFTl fc 
^i^IM^tUl^o ^l»ffl!lb7>^^^TFT lj^Nf- 

+ :/©*!£. Miih7>^^TFT3*Pf + ^;^^^tl 
Tv^„ cntiJKT©SS^J;5o 
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tirommmfrfc^k, f-^iSiniK^iW^n^t^±, tft3 

^ii!:on/o f f IT 3 /c #>©;£» s c anA®»^ < $M 

n-oX, f-»t>TFT3, TFTl^L«Iti:S»Oli£ 
PTFtW;*^ t^Mi U> 0 01 9©M-e(it(iTFT 1 fr'NMOS 

*efc3©(::*fU TFT3^PMOS-e|»^bT. TFT3T©1g£|S$T£/h£ 

tlcgsJctttSfcS^ ^-^©Mifa^/J^ < WJ^6fci6(C(i*giA^mac I w 
^«±©ir^©TFT3(C*J^§^IE^T^^<1-^^-efeSo 01 9 <DMX 

*^^raiw^§i>t§ii^n^£5i;rx-^^©s&%±#-r§^ 

. -en{r^oTTFT3©y-h • 7-X^SE©^fSfeit^U TFT 3 © 
>f >h*-y>X(iT^-S^(pKrfpffl-rSo -ftir^U LTF T 3 ^NMO S 

loj-efe TFT30^>h-/>X|i±#bTl*l\ x-*$m&©±#P£ 
ffl^^l-^o I^HK. T F T 1 MO Sl:« Lfci^liT F T 3 liNMO S 

tt*>\ TFT4©W^7 p li > TFT3t(M^WotOTto« 
# nf £^ l^bH-r^t^ 1 ®j£&ms c a n At^2©^SIs can 

02 l(i@l 9(r^tfc®^[eIiig©^»J-e$>So MK^&B^Mf*^ 

TFTlOft^Ai (W) + (L) SjtW/L^MM»l^h^> 

•^^TFT2©W/LJ:f)^<if ltl>^«l 9 ©MtHttSo C 
© J: 9 (CT F T 1 ©W/L^TFT 2©W/L ckO^^ <^^-SaS(i, 
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mmmtm^tbx^ rnxwrnz o o [ C d/m 2 ] . -®^fc*)©5g3fc® 

1 0 0 Ifiml x l o 0 [#m] = 1 e - 8 [m 2 ] , |g?fc«2 Cc 
d/A] a^JSBfcD^M^OLED©»m^W 2 0 0 x 1 e - 

8/2 = 1 uhkttZo 6 Ammzmmh&o t-rzt, ft/N&HKffiiS-r** 

«(*1 #A/6 4 = 1 6 [nA] g&ttttK £0 £5tt/h£tt**tt£jE» 
CI fct±ffi«>TiiU\> 3! KIT FT 1 #W > t'-y>^0^^t'i 
mztzft, f-^da t aOWfe»M^©»»T?igB0tt03&<Mt-*©C 

0 2 1 ic^-f £-5(C. TFT 1 ©W/L = 1 0 0/1 0. TFT 2©W/L = 
5/2 0 fc-rntf, W/L0ifcrtM 0 tteO, 1 6nA©OLEDIlIM 
Sfc&fCx-^d a t a K&^lT-^^ii^^ii 1 6 n Ax 4 0 = 6 4 0 

TFT 1 J fTFT2^»CDb^>^X^^^J^6^{i. *3M9ttW/L£i* 

rl Lx±mn%^-r^ -c* set liMtare* s„ 

®2 2(i^l 9tr^UfcIsI»<03BgM*e*So fflHtMli, *f-^lda 

ifc^JfcRKjKv^^i/KiS-jTi^fctf 5t> *®m.mz rMj *»*atr©i: 
(iSi^^^STfe^o rnj £#£&frt^-5©liTFT 1 i:J;ot, 

3 3 
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>b--y>x#i«<4-^K tft i <Dmn^mmnn^-rm2 3*£*j^t# 

i±mm®mmxmi*iKfr%ff?t>\fx&z>fr<b^ crni* rju u^ji^^tt 
%tn\ i^^>6m^m^.tLxm.t>ii, ito3>h7xb*fiT$*5 0 

-&dT\ 0 2 2©tl^-e{^ f-^Hdata MS^GNDtOFICJ - 

aV7x^4x.ti>^ ztucx*)m2 2iz&^x®nmm®x7F?&?^ r 

iwjfc«brffifiLt:a5nsi:a£*<*iiDU cniiTFT i {zmti^m^oj&r^m 
mmjj®m{t%m<o cnctu nmo s ^^»ifF$ tni^ia 

"CfMW TFT^a-txt (i3U0 K ^Mo a a"e«^ S d »IffiX 

data tHfr^©Efet©©{CM<it^ffl^-?PRC 1 £SttU 

*30*bT^s o cnwu ei[fOjiaE«ft^>f ^;i/{cfe^r rj|j £m^*§£-e, 

##&i:ft/c!fft©TFT 1 ©b#VMSV t h 1 ifiQ VgJKtte^ft^ £>£l> 
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tiQ^ tztc b< m^mmt, ^^zmmnovrnttiz 

bt\ ? homm^h^H-x-x^Zo ^©^xmkj^t 

02 5 t Cfcl>t#tt«^t J: 9 i:f - ^ilfe^T F T 1 © b^^tV 
thl EbhKJb&U 1 wtH*rt»©TFTO»fffc©/< 

fc#«O0Bfc*ttO, TFT 1 tTFT2©TO^^Pft*;^^f^ ( 
PMOS) (a?)MbT^^„ cttKl#V\ fr*EbfcatiH;:<k?)TFT3&T 

ft i ti^sw-rmsNf t^^^-f^" (nmos) tu *fc«uasi 

^#IbTTFT4 feTFT 3 tP-©W^-/-Cfe§Nft*^^^^ C 
NMOS) ibTfifJ&bTV^o 
0 2 6 tcmig&trfc^T, TFT1, TFT2©Sh7>^X^I±MIfOL 

HEM-IT b « b < ft l \, * £ 1 w t »*3ltf - 0 L E D (DWMWM. h 

frM£L\,\ NMOSOl^ ®j{tIf)±£ft±£-££*:a6CLDD CLigh 

tly Doped Drain ) «&£ 1 £ d «:KrCfc**<. C©i^LDDi:J;5i 
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i^, PMOS (Ci; ^MiiTS d U\, 
jfet©ffltwTFT4*figttb"C*ja5UT^So 

&<5*bT, £©H»C*?.^TtK TFT3iTFT4tttH-*fcttftttS# 

s c anBt^-5af*0j£3ElftC«J:oT«f»Sn. *£&&#*7Bf KliT F T 3 
C^otTFT4^of ftffl»t£ftSo *fc, 02 1 KP&tttfTTOLfc 
J^K. Bf^©3tat»J9«Irtt?»§a**ttSlCtt7$-B:*]'i:a6C, TFT 10 
■fr-fX (W/L) nFT2©t^XJ;?)^(^nct^I*bK 

»±0fiiM«Itgtt 

n^> feft&f (TFTttif) 0#&tf J: 7=-* ©f^fE 

« I wKIEWKttfll (SfcliStiC) «®§&«I drv^ »©M0^ 

3 6 
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1. mmMmmmmm^m^^m^mmmmvh-ox^ 

tt*g2Effc®«ife»iatt. 

3 8 



»^ 1 is^©m^MiH2&o 

5. mi2&&ffl Yyyyzzmmm^txj y?-m vyyv^zommm 

6 . Htfi232M h ^ y $ (Dmmm tm^mm Vyyvx^ ommm^ 

7. wmmmmt, mmm^tmimn^2m^m^tcmmmvyy 

2 mmommmmmm. 

8. mmm^mvyy^x^omm^tm^mmmvyy^x^ommm 
t tmmimm £ nr # b > h =• ? -mss zmm u mm.mom.m u^it 

9. wmmm%hyyyx?i^ m^mvyy^x^^m^^nx^ 
h7yy*?*)--(X£t)X&<mfeztiruz 

3 9 
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If #® 9 E«t<2>£$£fti§I&o 
13. mBWftffl h5>^^tt»J^T««-e»^5 

nr&i i o mmommmmmmo 

*$$ i 5 EioiaiM^o 
i 7. me&»sbm:> fjE^Mh^^^x^^iioT^n^ram^os^ 

4 0 
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1 8. mesas^ mfc&mB&tfmmmmi&&<DY7y 

1 o £ fc \t 2 oJBU© h y y X * B VftlsIK * CD U - ? £P ft f 

warn i e«o«jiieftiaiK. 

20. urE^-^aitBfsEfEiftfcoHc m^f- 9 ^mmzm^-r^m 
mst% ffl $ nr ^ 5 

m#m i ^©©s^rani^o 

2 1. mBmMmmBv-vmmR®mv7>i?x?tep?-v*KmT&6 

22. ma*fm^»m^^«-rsswi&niK-efeoT. 

ZkYyy'Jx? 

4 1 
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23. M^Mi&s^^^-rsm^siii^-efeoT. 
yypxzt, 

mm?- vmm^m^ v 5 y i?*?®?- v tmfs*-^^©^ i torn 
m&m2 sEitiDijfieiiB. 

2 5. iwia^ffl h7>WO r5>S>X*tNf X#ffiIBKKlfl! h7>^^ 

4 2 
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2 6. 5t«»t, 

u 

^ ©jk o &^£ft^£^gi UTff s« 

2 8. ttES»ttffffi(*> Hi^mSI10>7>^^t, tuEflJSS 

29. nres««m», tmm ioh?> mi ttR&m&m? 

St*® 2 8EiO|^fo 

3 0. flTE!&20h7 frEr-^Str^^nsW^KTCSA 

3 1. luESAaJli^lSS8^BaE^l©h7>i?^^omiS^^$n 

4 3 
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mum 2h7>i?x^ owm+hmm s®Y?yyx? ommm* 
urn % m&m izmmtstix^z 

32. mmm^w^tmm,mmmt. m-ovyyyxzv&z 

33. wmmmmt, «rsa*ioh7>^^©»sp«^fc 

3 4. itrE®»^ii. itifs^ioh^^^x^offjw^^ umvmwmm 
it ^ 2 9 mmom^&o 

3 6. |t[E^l©h7>^X^<tfrE^^OK(r^4©h7>^X^^ 
ITS 

If *S 3 5 ^®©^^^g 0 

37. mmmi<Dhyyi?z?<Dmi<Dm?Km^m?fimmzti, nmmi 
it*® 2 eia^og^ggo 

4 4 
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4 0. itfE^3©h5>^x^cD^i©^(rBfjEg^w»^n. line 

II 3 © h 5 > ©f5 2 ©WPCSWEBtfttftSnT^* 

**£3 4iaa©n^gs 0 
4 2. prE++^°i/^©M^iria^i©h5>^x^©m2©^«^$ 

»^3 7sBa©S^go 

4 3. mmm^mw, tb-jjommfimwv&t), ^mmmmm 

lff$«2 6£«t<Z>&i?3gfio 
4 4. IWB^-^lfctm^fttOHi^ 'J-?t«l^ntl^ 

4 6. 

WStffgKJS VtLMffiE^wmte £ ft 5 7 s - * £ t , 
ffi£x-^»ra^©^gl5(r«$tlfcMl^W-r6Sfm^U. 

%> 

4 5 
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4 8. wmmm^wmt, mmttmx.zm10b7yvz.9t, mmm 

m&m 4 6 mmom^mmo 
49. iirem«ttffi». «nE*ioh7>y^^(z>»iii^i:iirE«»«^ 

5 0. Btf^2cDh^>^^^{±. IJE^-^aKiftfeSnSMfcfirESA 

5 1 . mm&xmtm 1 wfamre* lob^yjx^omi s^KJSK&n 
kte^ 2b7>^x^ <dm t me* 3 ® b 7 > x * omnm? 

w&m 4 9 Eftos^sitte 

52. mmmmuni® tmsmmmz, ^-0h7>^xm§ 

if*® 4 BEttoS^Sft. 
5 3. HrEffiftSBli. ffiE£l ©h5^^x^oiWfPflH=-^ 

54. iifEWfi5i±> i^i0h7>^^©0jw^i;, mmmwmm 
ztiizmsohT-yvzftthxts!). mmiR&m2. mzohyyv* 
9v* v y h * 7-mm^mmbx^z 
m&m* 9Eft0&Fgfto 

4 B 
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55. mmmnmi, m§d,%i<Dh7>9z?v&z> 

ar«« 5 5 mmom^mmo 
57. fjE^i©h5>^x^osi©^tr^^^^$n, frE^i 

Iff*:® 5 5E«cD^^g 0 

59. mmmm^wmt, mmm^m^^movyy^x^t, m§z&m 

6 0. WE^SOh^V^X^OSffloa^WEa^^^ttSti, ftflB 

*$g e i mmom^muo 

If ^5 4Ei©l^Io 

6 2. ffE^ * is ? <Dtmii*mLSs nDh7>*jz9(Dm2 omwmm <* 
m t titz mm® * * u r i * s 

If 6 EScOg^g&lo 
6 4. irC"r-^*t0f«KtttOB^ 'J -^*Wft»*nTl>* 

4 7 



mim 4 6 mmom^mwo 
6 5. mBr : ~-?mtffi%:m&k<z>ffl^ mm^-^^mm^mmt^wm 

6 6. Tt&n&mikmiRi-zjt&mmwim&t, 
> ty- h tomzmx^ntc^ v mum?- vmm^m^ v yyyx?* 

4 8 
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6 9. ItrESAaUli. «rE*!ftffl««y-ha*#itt*h5>s;x^©Kl/>f 
>tffEx--^StcDIH{r»A^n^JRiifflftSy-- HfIMh7>^^ 

BfrlS^mgB {*, firEg&ffl y - h ® p5>S>;*;*©KW 
itffle BEtteDS^Sft. 

ST*® 6 9 ^©g^SSo 
E**Kft*$«l*K*«f3tt. ffE*JWB»»y- p-S*I?S&*r- 

©y- hs.D ; cn(^^bfcif^fi^KL"<>^b-e3Diit. 

mex>t crafty- *s«?^ot 

4 g 



7 3. tuEX-<7^ffl^y-hSS#^mh7>i?X^7!;^$n^^ 
iffra 7 l £©©^SSfio 

St$Si 6 9 EttOS^SIE. 

75. mmmmmi, y-K kw>, v-^Mft^^mfciiffl 
J6»y - h mm%®% Vyy^x? o „ 

7 6. BfrE^mM»y-ham^«h5>^x^cDy-htitjia®i&ffl^ 

5 0 
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*§y- mm^m b yy^x^tmmommK^^^ 
wmmmmmm?- bmm%m%byyyx?<Db7ypz?vjx£t)J:£< 
79. mmnf8&mv-bmmR®%b7yyx?\mftmmvMftb, * 

»#3t7 7E«©^gfio 
«f^7 8E«©^Sfi 0 

8 2. fuKigMf^ m&m&wb<Dmvm&,$tm%imr-vmm%®mh 

8 3. flifE«»asi±, w«pH^«iiirES*ffl««y-ha**a*h7>^ 

mm 8 2 M©s^gg 0 
8 4. i«EW»^att, ssa6ftffls-wr5rJs^ia©5fi**-?0«^BiaBE«- 

5 1 



m&m 8 3 mmom7pmm a 
8 7. itreemii, «re«Mift»r-ha*i!iJ»*h7>^^*ao'r 

»^8 2^iOl^go 

- x © nr £ii § » ^lus^Tfe^ k« u 

5 2 



m&m 6 6 lamos^sSo 
go. mmmmmt. vu^y^^j-^m^tzmmf-vrnm^ 

- F^V-XK^iebTl^ 

■MSB 6 BEttOS^SS.- 
9 1. WESEIftl»twJ:or«»sn^*EU^;i/*T^WSEtr|(rEBft»r 

6 6 faicCDg^lgfto 
9 2. ffE-r-^ISltm^BttttOBIt^ ■J-?Wli^ntl^ 

H#®6 BEttO&FgBo 
9 3. HrEx-^ttiBf^ttttDHlC. lijE^^^S^^n^BtftrltiET 2 

mm 6 6 ia^cDg^sa 0 

9 4. ffTEettffitiu F-K Kl/>f W^iiy- 
if #31 9 3Ett<Z>S^«. 

95. firEffisast*. y-K Kb>r>2fccfv-^*wr*»»y-ha** 

5 3 



9 6. KU>f >W7-X^f t^iif - 

9 3 ra©^7?SEo 

if #51 6 ecttos^St. 
9 8. iwMB»m»»y- mmR®%hy>i?z?tePi-**Jiwx-&% 

9 9. jtXlft«Bi9cS9%-rS££ifteni§in2:s 

5 4 



mmm^mf- vum^m v y > v-xtr®?- b {:*anft«ssn. * 2 mm 
yy>J twists 

10 0. ^3E**IB2Jcjl«?-r5j«»Bi&ia»t, 
y y*j**t^ 

5 5 



senty - h mmRzhzk hyyjx? iK^ii ?n?nmu 3 t£3e$ £ n 

o 0f2i£©ii*!§Ho 

If 3ft® 1 0 OEftO&Fgfto 
1 0 3. IJEX-f yf-Mftgy-haaiSiaSh^yyx^R^lirEJRiiMilfeg 

m&m i o i B^om^Wo 
1 0 4. wmmmzmbfrmffivK)icbm^mffi£&&t6T~?mtmiR;<}i 

5 6 



i o 6. mmmmmt, wmm&mmBv-bmmmmbyyyztob^-f 

wmxj v?mm7-hmn.R®%h7y9z?\^ mmv^m 

©y- bR^ztuzmmbtzmm^&^^u-fy^^w^m-r 
warn i o 5 mMum^mmm^o 

h tMKjfA^ft*:;^ f-ffl&i^- hSttlflg&Jfc h7>i?X^$ 
1 0 4 iBfc©B^IlI£^o 

108. mmM&%mMv-bmmm%vyy^x?®?--btx4y?-m& 
m>f- bmm^mbyy^x^oY~b\t^n^nmi^^mzmm^nx 

5 7 



mxm i o 7 mm®M%®ffi 0 
io9. lEx-r 7 f ffl^gy- h ii^m f 7 > ^ ^ ^ it m^mmonm 

IB&:ftC#&-f SllfKiglBrSn. luE^ffl^^- hS2S^^h^>^X^ 
wcx-r * *ffltt*y- h IS#i^ h 5 > s> x * #Mtt btSi-oX 

m&mi o 8 mmommwo 
i io. m&zj y?mi&mv- vmn.w®%h7yyx?&vifimL&mmm 

Sf#3l 1 0 9 IBiROiffSlf ®l&o 

mum?- hs*#s&* h ^ :/s>**©«i!#ii£s 

113. mmmmt, 4 s - K Fi/^>. y-xS^t^/^feWffl 

hatting h7> s>x 

5 8 
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m&mi o bmmommmmo 

114. mmmm^mBf-hmm.^mvyy^x^oY-htmummmm 

115. KfEK»ffllft»y-ha*JSi«i»h7>^x^ti, Btfi«t5I 

susjesy- ragman h7>^^ ©fi§i:M$ ntfc o . nmmm®m 
&?- bmm^mm byy yxirtm^omK.*^-?* 

mmmmmmm^- vmrn^m b 3 >i?*?® b yyyxzvjxzQ-xg < 

© y- r C EPSn $ ftfcSJE u ^ t USE t ®mz m U «M^£ffjEI§ft3l 
l 5Em®lf^[iI%o 

1 1 8. mmmmmmmy- bmmR®%b7 yyx?\tv -Tm®~e®fc-fz 
m&mi 1 5Eis©M»s§o 
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